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MEMBRANE FI LTER METHOD FOR THE SI MULTANEOUS DETECTI ON OF
TOTAL CCOLI FORVS AND ESCHERI CHI A COLI | N DRI NKI NG WATER

1. Scope and Application

1.1 This test nethod describes a nmenbrane filter (M)
medium M Agar, for the sinultaneous detection and
enuneration of both total colifornms (TC) and Escheri -
chia coli in water sanples in 24 hours or less on the
basis of their specific enzyne activities. Two enzyne
substrates, the fluorogen 4-Mthyl unbelliferyl-$-D
gal act opyranosi de (MJGal) and a chronogen | ndoxyl - $-D
gl ucuronide (IBDG, are included in the nediumto
detect the enzynmes $-gal actosi dase and $- gl ucur oni dase,
respectively, produced by TCs and E. coli, respec-
tively.

1.2 Total Coliforns include species that may inhabit the
i ntestines of warm bl ooded animals or occur naturally
in soil, vegetation, and water. They are usually found
in fecally-polluted water and are often associated with
di sease outbreaks. Although they are not usually path-
ogeni ¢ thensel ves, their presence in drinking water
i ndi cates the possible presence of pathogens. E. coli,
one species of the coliformgroup, is always found in
feces and is, therefore, a nore direct indicator of
fecal contam nation and the possible presence of
enteric pathogens. |In addition, sone strains of E_
coli are pathogenic (12).

1.3 This nmethod, which has been validated for use with
drinking water in single-lab and multi-lab studies
(8-10), wll be used primarily by certified drinking
wat er | aboratories for mcrobial analysis of potable
water. O her uses include recreational, surface, or
marine water, bottled water, groundwater, well water,
treatnment plant effluents, water fromdrinking water
distribution lines, drinking water source water, and
possi bly foods, pharmaceuticals, clinical specinens
(human or veterinary), other environnental sanples
(e.q., aerosols, soil, runoff, or sludge) and/or
i sol ation and separation of transformants through the
use of E. coli lac Z or gus Auid reporter genes (11).

1.4 Since a wide range of sanple volunmes or dilutions can
be anal yzed by the MF techni que, a wi de range of E.
coli and TC levels in water can be detected and enu-
mer at ed.



2. Summary of the Met hod

An appropriate volume of a water sanple (100 m for drinking
water) is filtered through a 47-mm 0. 45-pum pore size cell ul ose
ester nmenbrane filter that retains the bacteria present in the
sanple. The filter is placed on a 5-m plate of M agar, a
selective and differential nmedium and the plate is incubated at
35°C for up to 24 hours. The bacterial colonies that grow on the
pl ate are inspected for the presence of blue color fromthe
breakdown of 1BDG by the E. coli enzynme $-gl ucuroni dase and
fl uorescence under | ongwave ultraviolet light (366 nnm) fromthe
breakdown of MJGal by the TC enzyne $-gal act osi dase (8).

3. Definitions

3.1 Total Coliforms (TC) - In this nethod, TCs are those
bacteria that produce fluorescent col onies upon expo-
sure to longwave ultraviolet Iight (366 nm after pri-
mary culturing on M agar (See Figure 1.). The
fluorescent col onies can be conpletely blue-white (TCs
other than E. coli) or blue-green (E. coli) in color or
fluorescent hal os may be observed around the edges of
the blue-green E. coli colonies. |In addition, non-
fluorescent blue colonies, which rarely occur, are
added to the total count because the fluorescence is
masked by the blue color fromthe breakdown of |BDG

(8).

3.2 Escherichia coli - In this nethod, the E. coli are
t hose bacteria that produce bl ue col oni es under anbi ent
light after primary culturing on M agar (See Figures 1
and 2.). These colonies can be fluorescent or non-
fl uorescent under |ongwave ultraviolet |ight (366 nm

(8).

4. | nterferences

4.1 Water sanples containing colloidal or suspended par-
ticulate material can clog the nmenbrane filter, thereby
preventing filtration, or cause spreading of bacteri al
colonies which could interfere with identification of
target colonies. However, the blue E. coli colonies
can often be counted on plates with heavy particul ates
or high concentrations of total bacteria (See Figures 2
and 3.)(8).

4.2 The presence of sonme |ateral diffusion of blue color
away fromthe target E. coli colonies can affect
enuneration and col ony picking on plates with high
concentrations of E. coli. This problem should not



4.3

4.4

affect filters with low counts, such as those obtai ned
with drinking water or properly diluted sanples (8).

Tiny, flat or peaked pinpoint blue colonies (< 0.5 mm
in dianmeter on filters containing < 200 col oni es) may
be due to species other than E. coli. These colonies
occur occasionally in | ow nunbers and shoul d be
excluded fromthe count of the E. coli colonies, which
are usually nmuch larger in size (1-3 mmin dianeter).
The smal | col oni es have never been observed in the
absence of typical E._coli, but, if such should occur,
t he sanpl e shoul d not be considered E. coli-positive
unl ess at | east one colony has been verified by another
nethod [e.qg., EC nediumw th 4-Methylunbelliferyl-$-D
gl ucuronide (MJG or APl 20E strips] (8).

Bright green, fluorescent, non-blue col onies, observed
along with the typical blue/white or blue-green flu-
orescent TC col onies, nay be species other than coli-
forms. These col onies, which generally occur in |ow
nunbers (< 5% and can usually be distinguished from
the TCs, should be elimnated fromthe TC count. An

i ncrease in the nunber of bright green col onies may

i ndi cate an unusual sanple popul ati on or a breakdown of
the cefsulodin in the nmedium (8).

Safety and Health

5.1

5.4

The anal yst/techni ci an nust know and observe the nornma
safety procedures required in a mcrobiol ogy | aboratory
whi |l e preparing, using, and disposing of cultures,
reagents, and materials, and while operating steriliza-
tion equi pnent.

Mout h- pi petting is prohibited.

Avoi d prol onged exposure to | ongwave or germ ci dal
ultraviolet |ight.

Autocl ave all contam nated plates and materials at the
end of the anal ysis.

Appar at us, Equi pnent, and Supplies

6.1

6.2

| ncubator set at 35° + 0.5°C, with approximately 90%
humdity if |oose-lidded petri dishes are used.

St ereoscopi c mcroscope, with magnification of 10-15X,
wi de-field type.
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A m croscope | anp producing diffuse light from cool,
white fluorescent | anps adjusted to give maxi mum col or

Hand tally.

Pi pet contai ner of stainless steel, alumnum or pyrex
gl ass, for pipets.

Graduated cylinders (100-m for drinking water),
covered with alum numfoil or kraft paper and
sterilized.

Menbrane filtration units (filter base and funnel),
gl ass, plastic or stainless steel. These are w apped
with alumnumfoil or kraft paper and sterilized.

Germcidal ultraviolet (254 nm) |ight box for
sanitizing the filter funnels is desirable, but
opti onal .

Li ne vacuum electric vacuum punp, or aspirator is used
as a vacuum source. In an emergency, a hand punp or a
syringe can be used. Such vacuum produci ng devi ces
shoul d be equi pped with a check valve to prevent the
return flow of air.

Vacuum filter flask, usually 1-liter, with appropriate
tubing. Filter manifolds to hold a nunber of filter
bases are desirable, but optional.

Safety trap flask, placed between the filter flask and
t he vacuum sour ce.

Forceps, straight (preferred) or curved, with snooth
tips to permt easy handling of filters w thout damage.

Al cohol, 95% ethanol, in small w de-nputhed vials, for
sterilizing forceps.

Bunsen or Fisher-type burner or electric incinerator
unit.

Sterile T.D. (To Deliver) bacteriological or Mbhr
pi pets, glass or plastic (1-m and 10-m vol unes).

Menbrane Filters (MF), white, grid-marked, cellul ose
ester, 47-mmdianeter, 0.45 pum £ 0. 02- um pore si ze,
presterile or sterilized for 10 mn at 121°C (15 |b
pressure).



Longwave ultraviolet lanmp (366 nm, handheld 4-watt
(preferred) or 6-watt, or mcroscope attachnent.

Dilution Water: Sterile phosphate-buffered dilution
water, prepared in large volunes (e.qg., 1 liter) for
wetting menbranes before addition of the sanple and for
rinsing the funnel after sanple filtration or in 99-ni
di lution bl anks [ Section 9050C in Standard Met hods

(2)].

I ndel i ble ink marker for |abeling plates.

Thernonmet er, checked against a National Institute of
Sci ence and Technol ogy (NI ST)-certified thernoneter, or
one traceable to an N ST t hernoneter.

Petri dishes, sterile, plastic, 9 x 50 mm wth tight-
fitting lids, or 15 x 60 mm glass or plastic, with

| oose-fitting lids. 15 x 100 nmm di shes may al so be
used.

Bottles, mlk dilution, borosilicate glass, screwcap
W th neoprene liners, marked at 99 ml for 1:100 dil u-
tions (if needed). Dilution bottles marked at 90 ml,
or tubes marked at 9 m may be used for 1:10 dilutions.

Fl asks, borosilicate glass, screwcap, 250- to 2000-m
vol une, for agar preparation.

Wat er bat h mai ntai ned at 50°C for tenpering agar.

Syringe filter, sterile, disposable, 25-nm dianeter,
0.22-um pore size, to filter cefsulodin for M agar

Syringe, sterile, plastic, disposable, 20-cc capacity.
Aut ocl aved gl ass syringes are al so accept abl e.

Test tubes, sterile, screwcap, 20 x 150 nm boro-
silicate glass or plastic, with |ids.

Sterilization filter units, presterile, disposable,
500- or 1000-m capacity, O0.2-puympore size, to filter
stock buffer solutions.

Reagents and Materials

7.1

Purity of Reagents: Reagent grade chem cal s shal
be used in all tests. Unless otherw se indicated,
reagents shall conformto the specifications of the
Comm ttee on Anal ytical Reagents of the American

5



Chem cal Society (1). The agar used in preparation
of culture nmedia nust be of m crobiological grade.

7.2 \Wenever possible, use commercial culture nedia as a
means of quality control.

7.3 Purity of Water: Reagent-grade distilled water
conformng to Specification D1193, Type Il water or
better, ASTM Annual Book of Standards (3).

7.4 Buffered Dilution Water (2)

7.4.1 Stock Phosphate Buffer Solution (2):

Pot assi um Di hydr ogen
Phosphat e ( KH,PQ,) 34.0 ¢
Reagent - Grade Distilled Water 500 m

7.4.2 Preparation of Stock Buffer Sol ution:

Adjust the pH of the solution to 7.2 with 1 N
NaOH, and bring volune to 1000 Ml w th reagent-
grade distilled water. Sterilize by filtration
or autoclave for 15 mnutes at 121°C (15 |bs
pressure).

7.4.3 Md.,Solution (2): D ssolve 38 g anhydrous
M, (or 81.1 g Mgd ,-6H,O in one liter of
reagent-grade distilled water. Sterilize by
filtration or autoclave for 15 mn at 121°C (15
| b pressure).

7.4.4 Storage of Stock Buffer and Myd ,Sol uti ons:
After sterilization of the stock sol utions,
store in the refrigerator until used. Handle
aseptically. |[If evidence of nold or other
contam nation appears in either stock, the
sol ution should be discarded, and a fresh
sol ution shoul d be prepared.

7.4.5 Working Solution (Final pH 7.0 =+ 0.2): Add
1.25 m phosphate buffer stock and 5 M Md,
stock for each liter of reagent-grade distilled
wat er prepared. Mx well, and dispense in
appropriate anounts for dilutions in screw cap
dilution bottles or culture tubes, and/or into
| arger containers for use as rinse water.
Aut ocl ave at 121°C (15 I b pressure) for 15 mn.
Longer sterilization tinmes my be needed
dependi ng on the container and | oad size and the




anmount of tinme needed for the liquid to reach
121°C.

7.5 M Agar (8)

7.5.1 Conposition:

Pr ot eose Peptone #3

Yeast Extract

$- D- Lact ose

4- Met hyl unbel l'i feryl - $- D
Gal act opyr anosi de (MJGal )
(final concentration 100 pg/m)

| ndoxyl - $- D- A ucuroni de (1 BDG
(final concentration 320 pg/ mn)

NaCl

K,HPO,

KH,PO,

Sodi um Lauryl Sul fate

Sodi um Desoxychol at e

Agar 15.

Reagent - Grade Distilled Water 1000

=W
coo
QQ Q@

corw~NO O
OFRLNOWUITW
3@@@@@@@ «

7.5.2 Cefsulodin Solution (1 nmy/1 m): Add 0.02 g
of cefsulodin to 20 m reagent-grade distilled
water, sterilize using a 0.22-pmsyringe filter,
and store in a sterile tube at 4°C until needed.
Prepare fresh solution each time. Do not save
t he unused portion.

7.5.3 Preparation: Autoclave the nmediumfor 15 mn-
utes at 121°C (15 | b pressure), and add 5 n
of the freshly-prepared sol ution of Cefsul odin
(5 pg/ M final concentration) per liter of
tenpered agar nedium Pipet the mediuminto
9 x 50 mm Petri dishes (5 m/plate). Store
plates at 4°C for up to 2 weeks. The final pH
shoul d be 6.95 + 0. 2.

7.6 Tryptic Soy Agar/Trypticase Soy Agar (Difco 0369-17-6,
BD 4311043, Oxoid CM 0129B) (TSA)

7.6.1 Conposition:

Trypt one 17 g
Soyt one 3 g
Dextrose 2.54g
Nadl 5 g
K,HPO, 2.5¢g
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9.

7.6.2 Preparation: Add the dry ingredients |isted
above to 1000 ml of reagent-grade distilled
water, and heat to boiling to dissolve the agar
conpletely. Autoclave at 121°C (15 | b pressure)
for 15 mn. Dispense the agar into 9 x 50 nm
petri dishes (5 m/plate). Incubate the plates
for 24-48 hr at 35°C to check for contam nation.
Discard any plates with growh. If > 5%of the
pl at es show contam nation, discard all plates,
and make new nmedium Store at 4°C until needed.
The final pH should be 7.3 £ 0. 2.

Sanpl e Coll ection, Preservation and Hol di ng Ti nes

8.1

8.2

Wat er sanples are collected in sterile pol ypropyl ene
sanpl e containers with | eakproof Iids.

Sanpling procedures are described in detail in Sections
9060A and 9060B of the 18th edition of Standard Met hods

for the Exam nation of Water and WAstewater (2) or in
t he USEPA M crobi ol ogy Met hods Manual, Section I, A
(6). Residual chlorine in drinking water (or
chlorinated effluent) sanples should be neutralized
with sodiumthiosulfate (1 mM of a 10% sol ution per
[iter of water) at the tinme of collection. Adherence
to sanpl e preservation procedures and holding tinme
l[imts is critical to the production of valid data.
Sanpl es not collected according to these rules should
not be anal yzed.

8.2.1 Storage Tenperature and Handling Conditions:
lce or refrigerate water sanples at a tenpera-
ture of 1-4°C during transit to the | aboratory.
Use insul ated containers to assure proper nmain-
tenance of storage tenperature. Take care that
sanple bottles are not totally imrersed in water
fromnelted ice during transit or storage.

8.2.2 Holding Tine Limtations: Analyze sanples as
soon as possible after collection. Drinking
wat er sanpl es shoul d be analyzed within 30 h of
collection (13). Do not hold source water
sanpl es | onger than 6 h between coll ection and
initiation of anal yses, and the anal yses should
be conplete within 8 h of sanple collection.

Cali bration and Standardi zati on

9.1

Check tenperatures in incubators twice daily to insure
operation within stated limts (14).

8



9.2

10. Qual

Check thernoneters at | east annually agai nst an N ST-
certified thernoneter or one traceable to NI ST. Check
mercury colums for breaks.

ty Control (QQ)

10.

1

10. 2

10. 3

10. 4

Pretest each batch of M agar for performance (i.e.
correct enzyne reactions) with known cultures (E._coli,
TC, and a non-coliforn).

Test new |l ots of nenbrane filters against an acceptable
reference | ot using the nmethod of Brenner and Rankin

(7).

Performspecific filtration control tests each tine
sanpl es are anal yzed, and record the results.

10.3.1 Filter Control: Place one or nore nenbrane
filters on TSA plates, and incubate the pl ates
for 24 hours at 35°C. Absence of growth
indicates sterility of the filter(s).

10. 3.2 Phosphate-Buffered Dilution Water Controls:
Filter a 50-m volume of sterile dilution
wat er before beginning the sanple filtrations
and a 50-m volune of dilution water after
conpleting the filtrations. Place the filters
on TSA plates, and incubate the plates for 24
hours at 35°C. Absence of growth indicates
sterility of the dilution water.

10.3.3 Agar Controls: Place one or nore TSA plates and
one or nore M agar plates in the incubator for
24 hours at 35° C. Absence of growth indicates
sterility of the plates.

See recomendations on quality control for m crobio-

| ogi cal analyses in the "Manual for the Certification
of Laboratories Analyzing Drinking Water: Criteria and
Procedures; Quality Assurance" (14) and the USEPA

M cr obi ol ogy Met hods Manual, Part |V, C (6).

11. Pr ocedur e

11.

1

Prepare M Agar and TSA as described in 7.5 and 7.6,
respectively. |If plates are made ahead of tinme and
stored in the refrigerator, renove them and al |l ow
themto warmto roomtenperature. The crystals that
formon M Agar after refrigeration will disappear as
the plates warmup (8).

9



11.

11.

11.

11.

11.

11.

11.

11.

11.

10

Label the bottomof the M Agar plates with the sam
pl e nunber/identification and the volune of sanple to
be anal yzed. Label QC TSA plates and the M agar
sterility control plate(s).

Using a flamed forceps, place a nenbrane filter,
grid-side up, on the porous plate of the filter base.
| f you have difficulties in renoving the separation
papers fromthe filters due to static electricity,
place a filter wwth the paper on top on the funnel
base and turn on the vacuum The separation paper
will curl up, allow ng easier renoval

Attach the funnel to the base of the filter unit,
taking care not to damage or dislodge the filter.

The nmenbrane filter is now | ocated between the funnel
and t he base.

Put about 30 ml of sterile dilution water in the
bottom of the funnel.

Shake the sanpl e contai ner vigorously 25 tines.

Measure an appropriate volune (100 m for drinking
water) or dilution of the sanple with a sterile

pi pette or graduated cylinder, and pour it into the
funnel. Turn on the vacuum and leave it on while
rinsing the funnel twice with about 30 ml sterile
dilution water.

Renmove the funnel fromthe base of the filter unit.
A germicidal ultraviolet (254 nmlight box can be
used to hold and sanitize the funnel between
filtrations. At |least 2 mnutes of exposure tine is
required for funnel decontam nation. Protect eyes
fromUWV irradiation with gl asses, goggles, or an
encl osed UV chanber.

Hol di ng the nenbrane filter at its edge with a flanmed
forceps, gently lift and place the filter grid-side
up on the M agar plate. Slide the filter onto the
agar, using a rolling action to avoid trapping air
bubbl es between the nenbrane filter and the
underlying agar. Run the tip of the forceps around
the outside edge of the filter to be sure the filter
makes contact with the agar. Reseat the nenbrane if
non-wetted areas occur due to air bubbles.

I nvert the petri dish, and incubate the plate at 35°C
for 24 hours.

10



11.11 Count all blue colonies on each M agar pl ate under
normal /anbient |ight, and record the results (See
Figures 1 and 2.). This is the E. coli count.

11.12 Expose each M agar plate to | ongwave ul traviol et
[ight (366 nm, and count all fluorescent col onies
[ bl ue/ green fluorescent E. coli, blue/white fluores-
cent TCs other than E. coli, and blue/green with
fluorescent edges (also E. coli)] (See Figure 1.).
Record the data.

11. 13 Add any blue, non-florescent colonies (if any) found
on the sane plate to the TC count (8).

Cal cul ation of Results

12.1 Use the follow ng general rules to calculate the E.
coli or TC per 100 m of sanple:

12.1.1 Sel ect and count filters with < 200 total
col oni es per plate.

12.1.2 Sel ect and count filters with < 100 target
colonies (ideally, 20-80).

12.1.3 If the total nunber of colonies or TC on a
filter are too-numerous-to-count or con-
fluent, record the results as "TC+ (TNTC)"
and count the nunmber of E. coli. |[If both
target organisns are > 200, record the
results as "TC+ EC+ (TNTQ) ".

12.1.4 Calculate the final values using the

formul ae:
E. coli/100 mM = Nunber of bl ue col oni es x (100)
Vol ume of sanple filtered (m)
Number of fluorescent col onies +
nurmber of blue, non-fluorescent
TC/ 100 M = colonies (if any) x (100)
Vol ume of sanple filtered (M)
12.2 See the USEPA M crobiol ogy Manual, Part 11, Section

C, 3.5, for general counting rules (6).

12.3 Report results as E. coli or TC per 100 m of dri nk-
ing water.

Perf or mance Char acteri stics

13.1 The detection limts of this nmethod are one E. col

11



14.

13.

13.

2

3

13. 4

13.

13.

5

6

and/ or one total coliform per sanple volune or dilu-
tion tested (8).

The fal se-positive and fal se-negative rates for E.
coli are both reported to be 4.3% (8).

The single | ab recovery of E. coli is reported (8)
to be 97.9% of the Heterotrophic Plate Count (pour
plate) (2) and 115% of the R2A spread plate (2).

For Kl ebsiella pneunoni ae and Ent erobact er aerogenes,
two total coliforns, the recoveries are 87.5% and

85. 7% of the HPC (8), respectively, and 89. 3% and

85. 8% of the R2A spread plate, respectively.

The specificities for E. coli and total coliforns are
reported to be 95. 7% and 93.1% (8), respectively.

The single | ab coefficients of variation for E. col
and total colifornms are reported to be 25.1% and
17.6% (8), respectively, for a variety of water

t ypes.

In a collaborative study (4,5,9), 19 | aboratories
concurrently anal yzed si x wast ewat er - spi ked

G ncinnati tap water sanples, containing 3 different
concentrations of E. coli (< 10, 11-30, and > 30 per
100 m).

13.6.1 The single | aboratory precision (coefficient
of variation), a neasure of the repeatability
ranged from3.3%to 27.3%for E. coli and
from2.5%to 5.1%for TC for the six sanples
tested, while the overall precision
(coefficient of variation), a neasure of
reproducibility, ranged from8.6%to 40.5%
and from®6.9%to 27.7% respectively. These
val ues are based on | og,,-transforned data

(5).

13.6.2 Table 1 contains the statistical summary of
the coll aborative study (9) results.

Pol | uti on Preventi on

14.

1

Pol I ution prevention is any techni que that reduces or
elimnates the quantity or toxicity of waste at the
poi nt of generation. It is the environnmental manage-
ment tool preferred over waste disposal or recycling.
When feasible, |aboratory staff should use a poll u-
tion prevention technique, such as preparation of the

12



smal | est practical volunes of reagents, standards,
and nedia or downsizing of the test units in a
met hod.

14.2 The | aboratory staff should also review the procure-
ment and use of equi pnment and supplies for other ways
to reduce waste and prevent pollution. Recycling
shoul d be consi dered whenever practical.

15. WAst e Managenent :

The Environnental Protection Agency requires that |aboratory
wast e managenent practices be consistent with all applicable
rules and regul ations. The Agency urges |aboratories to protect
the air, water, and land by m nim zing and controlling rel eases
from hoods and bench operations, conplying with the letter and
spirit of sewer discharge permts and regul ations and by conply-
ing with solid and hazardous waste regul ations, particularly the
hazardous waste identification rules and | and di sposal restric-
tions. Al infectious wastes should be autoclaved before
di sposal
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TABLE 1. Statistical Summary of the Collaborative Study Results!?

E. Coli
Count RSD?
Tar get Sanpl e Cat egory Initial Fi nal RSD, ® RSD.? RSD,
Organi sm Nurnber (Range) 2 n3 n* S°® (9 X7 S& (9 Ratio
Escherichi a 1 Low (< 10) 63 63 0.17 27.3 0.64 0. 26 40.5 1.49
coli
2 63 63 0.21 25.0 0.84 0. 33 39.0 1.56
3 Medi um 63 63 0. 10 7.9 1.27 0. 15 12.1 1.52
(11-30)
4 63 60 0. 07 5.6 1.32 0.12 9.2 1.65
5 Hi gh (> 30) 63 60 0. 06 3.3 1.87 0.16 8.6 2.62
6 63 63 0.09 4.3 1.99 0.25 12. 6 2.91
Tot al 1 Low (< 10) 63 63 0.10 4.3 2.35 0.62 26.4 6.11
Col i forns
2 63 63 0.09 3.8 2.31 0.64 27.7 7.25
3 Medi um 63 63 0.11 5.1 2.17 0. 47 21.8 4.28
(11-30)
4 63 57 0. 10 3.3 3.07 0.21 6.9 2.08
5 Hi gh (> 30) 63 63 0. 15 4.8 3.10 0.43 14.0 2.96
6 63 63 0.08 2.5 3.14 0. 46 14.7 5.97
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Table 1. (cont’d)

The val ues are based on | o0g,, transfornmed data (5).

The sanpl es were grouped by their E. coli count on M agar into the

foll ow ng categories:

Low (< 10 E. coli/100 m, sanples 1 and 2), Medium (11-30 E. coli/100 m,
sanmples 3 and 4),and High (> 30 E. coli/100 m, sanples 5 and 6).

These val ues are based on triplicate anal yses by each | aboratory. The
reference | aboratory anal yzed three sets of sanples (the initial and final
sanmpl es prepared and a sanple shipped along with the other 18 | ab sanpl es.
These val ues were obtained after renoving outliers by the AQAC procedure(5).
S,, Single Qperator Standard Deviation, a nmeasure of repeatability.

RSD,, Single Operator Relative Standard Deviation (Coefficient of Variance),
a nmeasure of repeatability.

The mean of the replicate analyses for all |aboratories.
Sk Overall Standard Deviation, a neasure of reproducibility.

RSD;, Overall Relative Standard Deviation (Coefficient of Variation), a
measure of reproducibility.

17



FIGURE 1. This photograph shows Escherichia coli (blue/green
fluorescence) and total coliforns other than E coli
(blue/white fluorescence) on M agar under |ongwave W

[ight (366 nm. The sanple used was a wast ewat er - spi ked
G ncinnati, Chio tap water.
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FI GURE 2. These phot ographs show Escherichia coli and total coliforns fromcistern water on

M agar. The confluent plate was photographed under different |ighting: amnbient
l[ight on the left, and |ongwave W light (366 nm on the right. Under anbi ent
light, E. coli are blue, and total colifornms other than E. coli and non-coliforns
are their natural color. Under |ongwave UV light, all total coliforns, including
E. coli, are fluorescent, and non-coliforns are non-fluorescent (i.e., they are not
visible).
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FI GURE 3. This photograph shows that Escherichia coli (blue/green
fluorescence) and total coliforns other than E coli
(blue/white fluorescence) can easily be detected on M
agar plates fromsanples with highturbidity | evels. The
sanpl e used was a surface water-spiked G ncinnati, Ohio
tap water.
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